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(57) The present invention is a system for utilizing 
a printable, yet unobtrusive glyph or similar 
two-dimensional ly encoded mark to identify 
copyrighted documents. Upon attempting to 
reproduce such a document, the glyph is detec- 
ted by a detector (30), decoded by a decoder 
(34) and used to accurately collect and/or re- 
cord a copyright royalty for the reproduction of 
the document, or to prevent such reproduction. 
Furthermore, the glyph may also include ad- 
ditional information so as to enable an elec- 
tronic copyright royalty accounting system, 
capable of interpreting the encoded infor- 
mation, to track and/or account for copyright 
royalties which accrue during reproduction of 
all or portions of the original document. 
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This invention relates generally to a method and 
apparatus for detecting the copying of a document 
protected by a copyright on a reprographic device, 
and more particularly to the automatic collection 
and/or recording of copyright royalty fee information 
based upon encoded copyright information recorded 
on the copyrighted document. 

Reprographic devices (by which is meant devices 
intended for the convenient reproduction in hardcopy 
form of documents, whether said documents are in 
paper, other hardcopy, or electronic form prior to said 
reproduction, including photocopiers, electronic prin- 
ters, digital copiers, telecopiers, spirit duplicators, 
and the like) are used to reproduce all types of docu- 
ments, including documents that should not be repro- 
duced, or whose reproduction should be limited, 
tracked or controlled. One common example of a po- 
tential abuse of reprographic devices is the copying or 
reprinting of materials subject to copyright. Recently, 
many governments have updated copyright laws, and 
worldwide efforts have been underway to develop a 
means by which authors and publishers can be fairly 
recompensed for such copying. Non-profH national 
collectives, for example the Copyright Clearance 
Center in the United States, usually referred to as Re- 
production Rights Organizations (RRO's), implement 
copyright licensing systems and convey royalties to 
the authors and publishers. The RRO's derive their 
authority from national legislation, contracts with the 
authors and publishers, and bilateral agreements 
with other RRO's. 

Generally, an RRO pursues the licensing of spe- 
cific organizations, for example, schools, govern- 
ments, and private enterprise. In some cases the 
RRO may grant permission, on a case-by-case basis, 
for copying particular jobs in return for a specific fee. 
As an alternative to this transaction-based system, 
the RRO may grant a blanket license. In a typical 
blanket license, an organization agrees to pay royal- 
ties to the RRO for the reproduction of copyrighted 
materials over a specified number of years, where the 
royalty is based upon a sampled survey of the licens- 
ee's copier usage. 

The licensee pays the RRO a fixed per copy fee 
for estimated copyright copies for the duration of the 
license. Paying such fees is often preferable to the li- 
censee than buying the publications or continuing to 
make illegal copies. Of course, while such schemes 
are commonly applied to photocopying, they could 
apply to materials reproduced by other reprographic 
means, such as electronic printing, digital copying, 
facsimile transmission (telecopying), etc. 

In addition to the determination of copyright per- 
centage, many RRO's track information regarding the 
bibliographic source and/or content of reproduced 
copyrighted material, e.g., title, author, publisher, 
type of work (prose, poetry or music, percentage 
which is photography etc.), from the sampled data, so 



that individual authors and publishers, or their organ- 
izations, can receive proper royalty payments for their 
works. The published works that arc being copied are 
constantly changing, thus samplings must be repeat- 
5 ed on an ongoing basis to ensure that appropriate au- 
thors and publishers are identified. Fig. 1 illustrates 
one such typical copyright compliance system. Fur- 
ther description of the various systems and licensing 
plans employed by the Copyright Clearance Center 
w are found in an advertising brochure entitled Creating 
Copyright Solutions , distributed by the Copyright 
Clearance Center, Salem. MA. 

Heretofore, manual sampling techniques have 
been used to collect sample data on copyright copy- 
15 ing. Unfortunately, the sampling procedure is cum- 
bersome. The techniques typically require the copier 
user to complete a detailed form, or to make an extra 
copy of the whole copy job together with a notation of 
the number of copies made. A recent system available 
20 from ALLDATA Abrechnungs- und Sicherheitssys- 
teme Gmbh of Viliengen, Germany, automatically 
keeps track of the number of copies made in a copy 
job, but still requires the copier user to enter, via key- 
board, an ISBN/ISSN number (the standard interna- 
25 tional book and serial numbering systems), or to input 
it using a manual bar-code -wand" if such a code is 
available on the document The need for such cumber- 
some techniques has had a significant impact on the 
time needed to enter the information, the accuracy of 
30 the sampling performed, and the completeness of the 
information regarding the authors and publishers. Ac- 
cordingly, the RRO's, authors and publishers com- 
monly receive less than optimal reporting, and in- 
come, for the reproduction of copyrighted works. Fur- 
35 ther, the difficulty of the sampling techniques discour- 
ages user organizations from executing licenses with 
the RRO's, thus greatly reducing the RRO's potential 
income. If the samplings capture incomplete author 
and publisher information, the authors and publishers 
40 do not receive fair individual recompense; bar-codes, 
for example, (even if available) typically only refer to 
the whole publication, like the underlying ISBN/ISSN, 
and do not identify the authors of individual articles. 
Finally, with systems of the ALLDATA type, it is diff i- 
45 cult to categorize the nature of the content of the re- 
prographic job (such as prose versus poetry versus 
music, or the proportion of photographic material), as 
required by some RRO's, again since most bar-code 
schemes only identify an entire publication or are lim- 
50 ited to numerical classifications. 

US-A-4, 173,408 to Stewart, assigned to Xerox 
Corporation, discloses a transaction accounting sys- 
tem for the automated royalty accounting of copy- 
right-coded microfiche documents. 
55 US-A-4.179.212 to Lahr, assigned to Xerox Cor- 

poration, discloses a transaction accounting system 
for the automated royalty accounting of optically 
transparent copy right- coded paper documents. The 
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complete automated transaction accounting system 
includes a document copier and a copier access con- 
trol system including a transaction data terminal for 
input of transaction information such as the date of 
the transaction, coded copyright information such as 5 
information contained in the ISSN/ISBN number, user 
identification and number of copies to be produced. 
Information about the bibliographic source of the 
document (such as the ISBN/ISSN number) is either 
coded into the document, or must be input by the user, 10 
either by scanning a special bar-code imprinted on 
the document or by keyboard entry. 

The Lahr system cannot be* used with any docu- 
ment which does not have the special conductive 
coating, so it is not applicable to the great majority of is 
published and copyrighted documents. Moreover, the 
system cannot reproduce the electrically conductive 
coating on the copy, so that subsequent reproduc- 
tions would not be detected. The system would be dif- 
ficult to use with a plurality of different reprographic * 20 
devices, since it requires a special document platen 
to sense the paper conductivity; this would make it 
difficult to economically install such a device on ex- 
isting reprographic devices. Further, the system is 
very manual in nature, unless a bar-code is applied 25 
to the surface of the document in addition to the elec- 
trically conductive coating. Finally, it is very difficult 
to identify the author of a particular copied portion of 
a publication, such as a magazine article, or to cate- 
gorize the nature of the content of the portion (such 30 
as prose versus poetry versus music, or the propor- 
tion of photographic material), since most bar-code 
schemes only identify an entire publication. 

US-A-4,728.984 and US-A-4,786,940 to Daniele. 
both assigned to Xerox Corporation, disclose data 35 
handling and archiving systems. An electronic printer 
having an image input scanner is used for scanning 
the documents. The printer is equipped witha recog- 
nition circuit that reads a bar or other code on the 
document to distinguish encoded documents from 40 
other non-coded documents. The system does not 
track the copying of certain documents but rather 
reads the special coded digital images previously 
placed on the input document, decodes said images 
and either prints a message based on their content or 45 
uses their content as auxiliary software to control the 
operation of the printer. 

US-A-4,908,873 describes a system for selec- 
tively effecting the operation of a copying or facsimile 
machine in accordance with the textual content of a so 
scanned document. 

US-A-4,977.594 discloses a digital database us- 
age metering, billing and security system. 

The Xerox Disclosure Journal, Vol. 4, No. 1 
(Jan.tfeb. 1979) publication by Hickey describes a 55 
copyright accounting system wherein the information 
necessary for establishing a copyright royalty is con- 
tained on an index-type card or bar-code associated 



with each book or periodical maintained in a library. 

Unfortunately, the aforedescribed systems often 
require operator intervention so as to accurately sam- 
^ple-the copying. On the other hand, where the perti- 
nent information is incorporated in a discernible mark 
on the document, recognition of the information may 
be avoided by covering-up the recognizable identifi- 
cation/information thereon. One object of the present 
invention, on the other hand, is directed toward a 
method and apparatus for overcoming these existing 
drawbacks of document tracking and copyright sam- 
pling or accounting systems. 

Accordingly, the present invention relates to a 
system, apparatus and method according to the ap- 
pended claims. 

In accordance with one aspect of the present in- 
vention, there is provided a system to account for 
copyright royalties accrued as a result of printing a 
copyrighted document on a document printer, includ- 
ing: a digitized representation of the copyrighted 
document having a printable code on each page 
"thereof, said representation being provided for repro- 
duction by the document printer; means for detecting 
the presence of the printable code in said digitized 
representation of the copyrighted document; means 
for decoding the printable code; means, responsive to 
said decoding means, for determining a copyright roy- 
alty due for reproduction of the copyrighted docu- 
ment; and accounting means for recording the copy- 
right royalty due. 

In accordance with another embodiment of the 
present invention, there is provided an apparatus, as- 
sociated with a reprographic device, for tracking the 
reproduction of at least a portion of a copyrighted 
document having a visible glyph code on each page 
thereof, said apparatus comprising: means for scan- 
ning the visible glyph code contained on at least a por- 
tiorrof a document page being reproduced by said re- 
prographic device and generating a plurality of digital 
signals representative thereof; memory for storing 
the digital signals generated by said digital scanning 
means; and means for decoding the visible glyph 
code represented by the stored digital signals so as 
to determine if a copyright royalty is associated with 
the reproduced page. 

In accordance with yet another embodiment of 
the present invention, there is provided an apparatus 
to prevent the unauthorized reproduction of copy- 
righted materials on a document printer, including: an 
original document, input for reproduction by the docu- 
ment printer, said original document having a print- 
able glyph code on each page thereof; means for 
sensing the presence of the printable glyph code on 
at least one page of said original document; means for 
decoding the printable code; means, responsive to 
said decoding means, for determining that the docu- 
ment is copyrighted; and means for disabling the re- 
production of the document upon a determination that 
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the document is copyrighted. 

In accordance with yet another embodiment of 
the present invention, there is provided a method of 
assuring payment of copyright royalties accrued as a 
result of printing a copyrighted document on a docu- 
ment printer, including: scanning at least a portion of 
the copyrighted document to produce a digitized rep- 
resentation thereof, said copyrighted document hav- 
ing a printable code on each page thereof; detecting 
the presence of the printable code in the digitized rep- 
resentation of the scanned portion of the copyrighted 
document; decoding the printable code; and deter- 
mining, from said decoding step, if a copyright royalty 
is required for reproduction of the copyrighted docu- 
ment. 

The present invention will be described further, 
by way of examples, with reference to the accompa- 
nying drawings, in which:- 

Figure 1 illustrates a commonly used system for 
tracking copyrighted information; 
Figure 2 is a schematic diagram of the architec- 
ture for a copyright royalty accounting system in 
accordance with one embodiment of the present 
invention; 

Fig. 3 is a flow chart illustrating a process for 
reading a glyph code present in a digitized repre- 
sentation of a document; 

Figure 4 is an illustration of a document sheet 
containing the two-dimensional glyph code em- 
ployed in the present invention; 
Figures 5 and 6 are enlarged representations of 
the glyph markings appearing on portions of the 
document sheet in Figure 4; 
Figure 7 is an elevational view of a digital printer 
embodiment incorporating the present invention; 
and 

Figure 8 is an elevational view of a light lens xero- 
graphic copier embodiment incorporating the 
present invention. 

For a general understanding of the present inven- 
tion, reference is made to the drawings. In the draw- 
ings, like reference numerals have been used 
throughout to designate identical elements. Figure 2 
shows a possible architecture of the electronic copy- 
right royalty accounting system. The apparatus de- 
picted includes a number of primary components 
which will be described in detail. First, the apparatus 
includes a document input device 20 which may in- 
clude one or more of the following well-known devic- 
es: a digital image scanner 22 (e.g., a flat bed scanner 
or a facsimile device), a disk reader 24 having a digital 
representation of a document on removable media 
(CD, floppy disk, rigid disk, tape, etc.) therein, or a 
hard disk 26 having one or more document images re- 
corded thereon. Generally, the apparatus is intended 
to work with any device suitable for printing or storing 
a digitized representation of a document. Moreover, 
because the present invention may also be adapted 



for use with a light-lens reprographic machine, input 
device 20 may also be a scanning array or bar posi- 
tioned so as to scan an output sheet or similarly de- 
veloped image being output from the machine (see 
5 Figure 6). Alternatively, the scanning array bar may 
be positioned with a document handler on a repro- 
graphic machine so as to scan a portion of an input 
document being advanced to the imaging platen 
thereof (not shown). 
w Once the document has been represented in a 

digitized form, glyph detector 30 is employed to deter- 
mine if the digitized document contains any encoded 
copyright data. As described in the copending and 
commonly assigned United States Patents of; Dan S. 
15 Bloomberg et al., US-A-5,168,147 on "Self-Clocking 
Glyph Codes"; Xiao Bei Zhang, US-A-5,245,165 on 
"Self-Clocking Glyph Codes for Encoding Dual Bit 
Digital Values Robustly"; and publication of David L. 
Hecht et al.. on "Self-Clocking Glyph Code Having 
20 Composite Glyphs for Distributive^ Encoding Multi- 
Bit Digital Values" EPO-549,315. data may be repre- 
sented on a document in an unobtrusive manner us- 
ing multi-bit binary data symbols encoded in a two-di- 
mensional code therein. More specifically, a self- 
25 clocking glyph code faithfully preserves the logical or- 
dering of the bits that are encoded in its glyphs be- 
cause the glyphs are written onto and read from a 
suitable recording medium in a known order and in 
compliance with a predetermined spatial formatting 
30 rule. Furthermore, such a code also provides, the 
sample clock that is needed for decoding it because 
every bit that is encoded by the code is explicitly rep- 
resented by a glyph, either alone in the case of a sin- 
gle bit per glyph code or in combination with one or 
35 more additional bits in the case of a multiple bit per 
glyph code. 

In the embodiment depicted in Figure 4, a two-di- 
mensional code would be located in a predef ined pos- 
ition on a document sheet, for example, along the bot- 

40 torn of a page as shown by region 150 or along the 
side margin as shown by region 152. As further illu- 
strated by the enlarged document sections of Figures 
5 and 6, the encoded portions of regions 1 50 and 1 52, 
respectively, are distinguishable from the adjacent 

45 readable information on the document, in such a case 
glyph detector 30 may be a commonly known image 
processing device capable of "windowing" the prede- 
fined portion of the digitized document. Alternatively, 
the two-dimensional code may be placed at other less 

so conspicuous locations and could be detected by an 
image processing device employing a two dimension- 
al spatial filter, such as a notch or multiple notch filter 
tuned to very specific frequencies. These two-di- 
mensional codes will faithfully reproduce and be de- 

55 tectable in multiple generations of copies. For exam- 
ple, the two-dimensional code information could be 
placed as a background behind the text of the docu- 
ment or within the margins of the original document. 
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in all cases, the glyph code within regions 1 50 or 1 52 
would be detectable by glyph detector 30 during re- 
production of the document. 

An important characteristic of the two-dimen- 
sional or self-clocking glyph code, illustrated in en- 
larged form in Figures 5 and 6, is that it is not readily 
discernible to the person attempting to make an un- 
authorized copy and, therefore, is less likely to be de- 
feated by covering up the two-dimensional coded in- 
formation. However, using image processing techni- 
ques, the automatic recognition of the glyph code in 
a digital representation of the image is possible. The 
glyph codes can be placed in many positions on the 
page simultaneously, for example, in graphic lines 
along the side margins, at the top or bottom of the 
page, or in any gray/halftone areas. Furthermore, 
glyph codes that run along the margins of a page can 
be used to identify the copying of specific lines, as 
may be important in the reproduction of valuable po- 
etry, plays or music. Glyph codes placed as borders 
around photos, illustrations, or graphics can also en- 
able separate identification of the owners of photo- 
graphs, as these are often different from the owner 
of the book copyright. 

In yet another alternative embodiment, the glyph 
codes may be used to prevent copying of portions of 
a document as well. As indicated above, individual 
portions of a document may be delimited by the sur- 
rounding or adjacent glyph code. Such a code may 
bear the information that, upon being interpreted by 
a reprographic system, would crop the delimited por- 
tion and prevent its reproduction on the output docu- 
ment. 

Referring also to the flowchart of Figure 3, having 
obtained and stored the pixel map image of the glyph 
code into memory at 91 , such as by input scanner 22 
in Figure 2, the decode values for the individual 
glyphs are then determined at 92 by glyph decoder 
34. The locations of the data bytes and parity symbols 
in the glyph code are'known from glyph detector 30, 
so that information is used at 93 for separating the de- 
code values for those different symbol sets from each 
other, thereby enabling the decode values for the re- 
spective symbol sets to be stored at independently 
addressable memory locations. 

For correcting correctable decode errors, the 
memory array initialization, data transfer and scan 
steps at 1 01 , 1 02 and 1 03, respectively, are described 
by David L. Hecht, in Japanese application published 
under JP-6,075.795 on "Logically Independent Sub- 
array Tilings of Glyph Codes for Reduced Hard Error 
Susceptibility". Each scan 103 produces a string of 
symbols that are correlated with a respective one of 
the anticipated burst error patterns, so the parity sym- 
bols for that particular error pattern are appended or 
otherwise associated with the symbol string at 105 in 
preparation for correcting errors that might exist. If, 
the error correction process 106 returns correct data, 



as determined at 107, the data bytes are read at 108 
to reconstruct the encoded copyright message infor- 
mation. On the other hand, if it is found at 107 that the 
decode errors are not susceptible to correction, the 
5 process may be repeated, as at 111, using the next 
scan pattern. If decode errors still exist after all of the 
scan patterns have been tried, as determined at 112, 
an error flag is suitably set at 114 prior to terminating 
the process. The error flag may be interrogated so as 

10 to enable copying without recording copyright infor- 
mation, or to inhibit copying based upon an assump- 
tion that the document is copyrighted. 

Once the glyph code is successfully decoded into 
a digital data format representing a plurality of alpha- 

15 numeric characters, for example any well-known in- 
formation interchange code, the data represented 
therein may be parsed to determine copyright and re- 
lated information for the original document. More spe- 
cifically, the digital information could be a represen- 

20 tation of ASCII data which would then be parsed to de- 
termine one or more of the following: a) an indication 
"of a copyright for the document; b) an identification 
number for the document (i.e., ISBN, ISSN, etc.); c) 
an indication of the publisher and/or author of the 

25 document and an electronic address or equivalent in- 
dication of information necessary to properly transfer 
funds or notify the copyright holder; and d) the copy- 
right royalty due as a result of copying the all or por- 
tions of the document, including any discounts appli- 

30 cable for multiple reproductions. 

Having decoded the glyph and parsed the infor- 
mation represented therein, a general purpose micro- 
processor-based computer 40 may be used to per- 
form one of a number of transaction or recording 

35 events. In the simplest form, computer 40 would, via 
information display 42, provide a visual indication to 
an operator that the document was subject to copy- 
right protection. The computer, being interfaced to the 
printing system, could then prevent subsequent print- 

40 ing of the document until an indication of copyright 
royalty receipt was present, for example, as indicated 
by royalty receipt recording device 46 in Figure 2. 
Such an indication might be provided by a signal from 
either of the commonly known coin slot 50 or copy 

45 card 52 type systems presently found on many con- 
venience copiers in libraries and other public areas. 

Alternatively, more advanced reprographic and 
printing systems could employ an accounting or da- 
tabase type system 54 to track the accrual of copy- 
so right royalties, or merely the number of copies made 
of copyrighted documents. As yet another option, lo- 
cal database 54 could periodically transmit or upload 
the copyright royalty information to the databases of 
individual publishers or an RRO as represented by 

55 database 56. 

Once the copyright royalty information and or 
payment is accounted for by copyright royalty record- 
ing means 46, computer 40 enables the operation of 
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document printer 60 to reproduce the document as 
specified by the operator. In one embodiment, the 
printer may be able to reprint the glyph code in the lo- 
cation in which it was sensed by glyph detector 30. In 
a simple form, reprinting the glyph would be accom- 
plished during the normal reproduction of the docu- 
ment However, in a printer which reproduces the 
document from a digital image representing the orig- 
inal document, the glyph could be reprinted on the 
document without any of the degradation commonly 
found in documents reproduced from prior reproduc- 
tions (e.g., multi-generation copies). More specif ical- 
ly, the portion of the document containing the glyph 
information, assuming it was separable from the con- 
tent portion of the document, would not be repro- 
duced from the digitized input obtained from the orig- 
inal document Rather, the glyph portion could be 
printed anew in response to a re-coding of the decod- 
ed glyph information. In this way. the glyph portion of 
the image would avoid the degradation associated 
with digitization and subsequent reproduction. More- 
over, new information could also be added in this 
manner. For example, an indication of what genera- 
tion the copy is, where and when the original copy 
was made could be added to the document to enable 
an audit of the system. Also, if available, an identify- 
ing number or code representing the individual and/or 
document printer could be annotated as a glyph code 
on the document 

As represented in Figure 2 by the annotation de- 
vice 62, printer 60 may also contain the capability to 
accomplish one or more annotation operations on the 
reproduced document In one embodiment, the anno- 
tation could be in the form of a copyright notice repro- 
duced on the copy. Alternatively, the annotation de- 
vice could be used to mark the document with an in- 
dication that a copyright royalty had been accrued/paid 
for the reproduction of the document. Such a device 
might accomplish the annotation using an alternate or 
highlight color marking ink, or by placing a mark along 
a border of the reproduced document 

Turning now to Figure 7, the present invention will 
be particularly described with respect to an electronic 
printing embodiment. As illustrated, the electronic 
printing system is comprised of a printer 200, a net- 
work 202 and an image source 204. In normal oper- 
ation, printer 200 is in communication with image 
source 204 which may be any scanning, digitizing or 
page composition workstation capable of providing a 
digitized representation of a document to be printed. 
While it is conceivable that image source 204 is an im- 
age scanner directly associated with printer 200 as, 
for example, in the Xerox® Docutech® Production 
Publisher, the printer may also be a work group printer 
attached to a network as illustrated. Residing, on the 
network or within the hardware of the printer at a lo- 
cation suitable for monitoring bit-map image data sent 
to printer 200, is RRO Interface 210. Similar to the 



computer of Figure 2. the purpose of the RRO Inter- 
face is to monitor the image data sent to be printed in 
order to detect the presence of digitized glyph codes 
within the bit-map image which indicate that the docu- 

5 ment being sent for printing is subject to a copyright 
An important aspectof RRO Interface 210 is that it op- 
erates in a manner which is "transparent* to those us- 
ing the printer to produce hardcopy reproductions and 
therefore unlikely to be avoided, or overridden by 

10 those seeking to avoid payment of copyright royalties. 

As previously described, RRO Interface 210 
would first detect, decode, and parse the glyph infor- 
mation. If the glyph information is determined to con- 
tain copyright information, the RRO Interface would 

15 establish a data structure 21 2 to represent the docu- 
ment printing request Such a structure would contain 
the information necessary to correctly identify the 
document or portion of a publication being repro- 
duced along with the number of copies to be gener- 

20 ated. Once the data structure was competed, in ac- 
cordance with, the requirements of the document 
printing request, the data structure would reflect a 
copyright royalty transaction, including the amount of 
copyright royalty due along with an identification of 

25 the copyright holders) to whom the royalty is due. In 
one embodiment, the transaction would be stored on 
disk or non-volatile memory 214 within RRO Inter- 
face 210 and later transmitted as one of a batch of 
transactions via telephone link 218 or similar method 

30 to RRO 220. Alternatively, the RRO Interface could 
compile the transaction data for each document print- 
ing request in Random Access Memory and imme- 
diately transmit the data to the RRO via link 21 8. 
Once the transaction data is received by RRO 

35 220, it is stored in database 222. Then, periodically, 
the RRO will generate compiled lists of the copyright 
transactions transmitted thereto. Using the compiled 
lists of transactions, the RRO can produce billing or 
survey results 230 which establish the copyright roy- 

40 alties accrued as a result of documents being printed 
on printer 200. Moreover, because the copyright 
transaction data structure included data identifying 
specific copyright holders, the RRO may also period- 
ically disperse collected copyright royalties to the 

45 copyright holders 240 in return for the copyright hold- 
er's authorization for the RRO to manage collection 
of the royalties. Similarly, the same system could 
communicate directly with those publisher and au- 
thors whose interests are not represented by the 

so RRO. 

Referring now to Figure 8, an apparatus 310 for 
tracking reproduction of copyrighted information, or 
of other information whose reproduction should be 
controlled, limited or tracked, is illustrated in conjunc- 
55 tion with a light-lens reprographic machine 312. 
Tracking apparatus 310 is detachably connected to a 
reprographic device 312 in a manner which does not 
significantly impact the reprographic device. Track- 
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ing apparatus 310 has a structure enabling it to be at- 
tached to a number of reprographic devices with mi- 
nor adaptations, such as height and mounting means. 
Tracking apparatus 310 includes a digitizer section 
314, memory 318 for storing the output of digitizer 
314. and a controller 320. Digitizer 314 and recorder 
318 are preferably compactly contained within tower 
322. In order to render it more easily attachable to a 
variety of reprographic devices, tower 322 may be of 
adjustable height and may have cut-outs and the like 
to allow positioning in close proximity to various mod- 
els of reprographic device 312, despite protrusions 
extending therefrom. Digitizer 314 scans a repro- 
duced document page output from reprographic de- 
vice 312 to create a digitized bit-mapped image of the 
copyrighted material. Specifically, the reproduced 
document page would be a page containing-an iden- 
tifying glyph code bearing the encoded copyright in- 
formation as illustrated in Figures 4, 5 and 6. Digitizer 
314 can utilize an integrated contact image sensor of 
the type commonly used in facsimile machines. Such 
an image sensor typically comprises an illumination 
source, a lens array and an image detector, in one in- 
tegrated package; said contact image sensor being 
placed in close proximity to the page being digitized 
as it exits reprographic machine 312. 

Digitizer 314 is preferably attached, as part of 
tower 322, between the main portion of reprographic 
device 312 and the paper output portion (by which is 
meant the output tray, sorter, stapler, etc.) of repro- 
graphic device 312. Further details of the adaptation 
of digitizer 314 with respect to tower 322 and repro- 
graphic machine 312 are described by Vincett et al. 
in application Serial No. 07/790,309 for "Tracking the 
Reproduction of Documents on a Reprographic De- 
vice,** the relevant portions thereof being hereby in- 
corporated by reference. As described therein, digitiz- 
er 314 also includes rollers and/or guides to guide pa- 
per through the digitizer portion of tracking apparatus 
310. If the digitizing sensor is in a main paper path, it 
may be retractable as necessary to permit passage 
of stapled sets of pages or of thick paper. 

Alternatively, since the time required for digitiza- 
tion (which is limited by the speed of the digitizing 
sensor, such as a contact image sensor) may require 
each digitized page to be slowed down compared with 
the speed of reprographic device 312, a deflection of 
the reproduced document page can be performed by 
tracking apparatus 310 prior to digitization. After such 
deflection, each page may be digitized almost imme- 
diately, or several pages may be diverted to a sepa- 
rate tray for later digitization; the latter approach pre- 
vents the need for any significant delay between out- 
put by the main portion of reprographic device 312 of 
successive pages to be digitized. 

Once digitized, an image of each reproduced 
document page can be stored temporarily in a Ran- 
dom Access Memory or similar storage device 31 8 in 



the same transaction data record previously descri- 
bed. Once the digitized document image is recog- 
nized as containing a glyph code bearing copyright in- 
formation, the reproduced document page is inhibited 

5 from exiting tower 322. Upon prompting the operator, 
via a display on control panel 324, further action is 
precluded until payment of the requisite copyright roy- 
alty fee is indicated as described below. Once paid, 
the transaction data structure is updated with a "paid" 

10 indicator and the information is stored for later retriev- 
al or transmission to the RRO as previously described 
with respect to the system of Figure 7. 

Tracking apparatus 310 is preferably connected 
to a foreign interface connector (not shown) common- 

15 ly provided in reprographic device 312. A foreign in- 
terface connector enables attachment of third party 
devices such as coin-operated and auditron (copy 
counting) accessories. The foreign interface connec- 
tor communicates with controller 320 by providing a 

20 Start Enable/Disable capability for the reprographic 
device 312 and an electrical pulse for each reproduc- 
tion made. Controller 320 would use the Start En- 
able/Disable capability to control (by providing or fail- 
ing to provide appropriate signals to said connector) 

25 the reprographic device so as to inhibit the output of 
the reproduced document page and prevent further 
copying of the original document until the appropriate 
royalty payment is obtained. In the embodiment de- 
picted in Figure 8, an operator may deposit the re- 

30 quired copyright royalty via coin slot 326a. dollar bill 
slot 325b, or by debiting a copy card or credit card in- 
serted into the card reading receptacle 328. Presum- 
ably such a system could also be used as a coin- 
operated reprographic machine for reproducing non- 
35 copyrighted documents. 

As a stand-alone or personal-use system, the 
tracking apparatus would require periodic service to 
empty the accumulated funds paid for the copyright 
royalties and/or copying charges. Accordingly, the 

40 tracking apparatus could also include communication 
hardware to establish connections with an external 
system, similar to that previously described with re- 
spect to the RRO in Figure 7. As illustrated by the tel- 
ephone link in Figure 8. communications with an ex- 

45 ternal system would allow the tracking apparatus to 
transfer the transaction data stored in memory 318 
on a periodic basis, thereby enabling the accurate di- 
vision of funds amongst the proper recipients of the 
royalties, as illustrated by the personal-use copier 

so block 250 in Figure 7. 

If tracking apparatus 310 is used in conjunction 
with a reprographic device which digitizes the input 
document (e.g an electronic reprographic machine), 
recorder 318 can be arranged to intercept, detect and 

55 decode glyphs within the digitized image already 
present in reprographic device 312, as represented 
by the system depicted in Figure 7. Accordingly, 
tracking apparatus 310 does not necessarily digitize 
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the image from a page output from reprographic de- 
vice 312. Rather, tracking apparatus 310 may operate 
on digital images output from reprographic device 
312, or may digitize pages output from said device 
and then operate on the digital images so produced. 

In recapitulation, the present invention is a meth- 
od and apparatus for utilizing a printable, yet unobtru- 
sive glyph or similar two-dimensional encoding 
scheme to identify copyrighted documents. Upon at- 
tempting to reproduce such a document, the glyph is 
detected, decoded and used to accurately collect 
and/or record a copyright royalty for the reproduction 
of the document Furthermore, the glyph may also in- 
clude additional information so as to enable an elec- 
tronic copyright royalty accounting system capable of 
interpreting the encoded information to track and/or 
account for copyright royalties which accrue during 
reproduction of all or part of the original document. 



Claims 

1. A system to measure and accrue for copyright 
royalties accrued as a result of printing a copy- 
righted document on a document printer, includ- 

" ing: 

a digitized representation of the copyright- 
ed document having a printable code on each 
page thereof, said representation being provided 
for reproduction by the document printer; 

an image processing device for detecting 
the presence of the printable code in said digi- 
tized representation of the copyrighted docu- 
ment; 

a decoder for transforming the printable 
code into a digital representation of alphanumeric 
. characters; 

a parser, responsive to said decoder, for 
determining whether the alphanumeric charac- 
ters indicate that a copyright royalty is required 
for reproduction of the copyrighted document; 
and 

accounting means for recording the copy- 
right royalty due. 

2. A system as claimed in claim 1 , further including 
means for collecting the copyright royalty before 
printing the copyrighted document. 

3. A system as claimed in claim 1 or claim 2, further 
including: 

means for electronically recording, along 
with the copyright royalty due. an account identi- 
fier to which said copyright royalty is to be 
charged; and 

means for effecting a transaction with the 
identified account so as to transfer funds at least 
equal to the copyright royalty due. 
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A system as claimed in any one of claims 1 to 3, 
further including means for reproducing the print- 
able code on each reproduction of the original 
document, wherein the printable code on the re- 
produced document is detectable by the appara- 
tus during a subsequent reproduction operation. 

A system as claimed in any one of claims 1 to 4, 
further including marking means for automatical- 
ly placing indicia on each reproduction of the 
copyrighted document to indicate that the copy- 
right royalty has been accrued for the reproduced 
document, thereby designating the reproduction 
as an authorized reproduction of the copyrighted 
document. 



6. A system as claimed in claim 5 f wherein said 
marking means automatically places encoded in- 
dicia on each reproduction of the copyrighted 

20 document representing additional information 

from one or more items of the group consisting of: 
a time that the reproduction was made; 
a location where the reproduction was 

made; 

25 an individual who made the reproduction; 

and 

a machine identifier indicating the docu- 
ment printer on which the reproduction was 
made. 

30 

7. A system as claimed in any one of claims 1 to 6, 
wherein said decoder comprises: 

first parsing means for parsing the decod- 
ed data to determine the copyright royalty; and 
35 second parsing means for parsing the de- 

coded data to determine additional information 
from one or more items of the group consisting of: 
author, 
publisher, . 
40 ISBN number, 

ISSN number, and 

electronic address of a copyright holder, 
and optionally said first parsing means is capable 
of determining which pages, lines, photographs 
45 and illustrations are being copied from said copy- 

righted document so as to determine the copy- 
right royalty as a function thereof. 

8. An apparatus, associated with a reprographic de- 
so vice, for tracking the reproduction of at least a 

portion of a copyrighted document having a visi- 
ble self-clocking glyph code on each page there- 
of, said apparatus comprising: 

a scanning mechanism for scanning the 
55 visible self-clocking glyph code contained on at 

least a portion of a document page being repro- 
duced by said reprographic device and generat- 
ing a plurality of digital signals representative 
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thereof; 

memory for storing the digital signals gen- 
erated by said digital scanning means; and 

a decoder for decoding digital signals rep- 
resentative of the visible self-clocking glyph code 5 
within the stored digital signals to determine if a 
copyright royalty is associated with the repro- 
duced page. 

9. An apparatus as claimed in claim 8, wherein the 10 
visible glyph code further delimits a portion of the 
copyrighted document and/or wherein the visible 
glyph code delimiting the portion of the copyright- 
ed document further identifies a holder of the 
copyright for the delimited portion thereof and/or 1 5 
wherein the visible glyph code delimiting the por- 
tion of the copyrighted document further identi- 
fies that portion of the document as one which is 

to be cropped during reproduction by the repro- 
graphic device. 20 

10. An apparatus to prevent the unauthorized repro- 
duction of copyrighted materials on a document 
printer, including: 

means for sensing the presence of a print- 25 
able self-docking glyph code on at least one page 
of an original document; 

means for decoding the printable code; . 

means, responsive to said decoding 
means, for determining that the document is 30 
copyrighted; and 

means for disabling the reproduction of 
the document upon a determination that the 
document is copyrighted. 

35 

11. A method of detecting a requirement for payment 
of copyright royalties accrued as a result of print- 
ing a copyrighted document on a document prin- 
ter, including: 

scanning at least a portion of the copy- 40 
righted document to produce a digitized repre- 
sentation thereof, said copyrighted document 
having a printable self-ciocking glyph code on 
each page thereof; 

detecting the presence of the printable 45 
self-docking glyph code in the digitized represen- 
tation of the scanned portion of the copyrighted 
document; 

decoding the printable self-clocking glyph 
code; and so 

determining, from said decoding step, if a 
copyright royalty is required for reproduction of 
the copyrighted document. 

55 
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